dren (K-SADS-PL) and the Child Global Assessment Scale (C-GAS). Results Single mothers (n = 50), as compared to those in two-parent households (n = 61), were more likely to discontinue treatment (31% vs. 16%, P = 0.04), and less likely to remit if they remained in treatment (20% vs. 43%, P = 0.013). These differences remained significant after adjusting for socioeconomic status and potential confounders, but were partially explained by the mother's pre-treatment social functioning. The reduction in child diagnoses following maternal remission was greater in two-parent than in singleparent households, although a formal test of interaction between the odds ratios was not significant. Conclusion Single depressed mothers are more likely to drop out of treatment, and less likely to reach remission if they stay in treatment. This high-risk group requires vigorous treatment approaches.
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Introduction
Major depressive disorder (MDD) is a highly prevalent, impairing, and often familial psychiatric disorder. Children of depressed parents are themselves at an over twofold increased risk for MDD as well as for other psychiatric disorders [16, 19, 25, 46] . Until recently, however, it was unclear whether reducing the burden of parental depression by successful treatment could alleviate the child's psychopathology. The ''Sequenced Treatment Alternatives to Relieve Depression'' (STAR*D) study [17, 33] provided a unique opportunity to examine the impact of maternal depression remission on their children. STAR*D mothers and their children (aged 7-17) were invited to participate in the STAR*D-Child study [31] . The children were not provided any treatment by the study team, but were followed along with their mothers at 3-month intervals to determine whether improvement in maternal depression was associated with decreased psychiatric symptoms or improved functioning of offspring.
At entry into STAR*D Child (i.e., prior to treatment), all mothers were clinically depressed (72% were severely depressed), and a third of their children (34%) met criteria for a current diagnosis of a psychiatric disorder (most prominently, disruptive behavior, anxiety, and depressive disorders) [31] . Three months after initiation of maternal treatment, 34% of the mothers had achieved remission. The children of mothers who remitted also had significantly fewer psychiatric symptoms and fewer diagnoses than children of mothers who did not remit [44] . Because only a third of the mothers remitted within the first 3 months of treatment-a finding consistent with other clinical trials of depressed women (e.g., [37] )-we were interested in factors that were positively linked with maternal remission rates, and thereby with child outcomes.
In this study, we examined the relation of having a father living in the household to mothers' and children's outcomes. We chose this focus because single mothers are more socially isolated, have fewer social networks, experience more stressful life events, and are at increased risk for depressive, anxiety, and substance use disorders as compared to married mothers [8, 9, 24, 40, 41] . These problems negatively impact their parental role, with single mothers having greater parenting stress and conflict with their children, as well as a greater propensity for child abuse [27, 29] . Compared to children raised by two parents, children raised by single mothers also have greater internalizing and externalizing problems, and are more likely to suffer both social and academic impairment [20, 29] . Although some of these differences may be attributable to income, they persist after accounting for socioeconomic proxies [7, 15] . These findings suggest that fathers, and perhaps other adults serving a second parental role, play an important and possibly protective role in maternal and child functioning.
This report examined the relation of fathers in the household to maternal outcomes 3 months after initiation of the mother's treatment for depression. We tested whether mothers in two-parent households were more likely to remit within the first 3 months of treatment than single mothers, and if so, whether differences in socioeconomic status or social functioning could explain these differential remission rates. We also explored whether children in twoparent households would be more likely to benefit from their mother's remission than children in singleparent households.
Methods
j Study design STAR*D Child was an ancillary study based on STAR*D, a multisite trial detailed elsewhere [17, 33, 35, 38] . STAR*D-Child was designed to test the relation of a remission of maternal depression to children's psychiatric symptoms and social functioning. Mothers in STAR*D were invited to participate with one of their children (chosen randomly). The STAR*D-Child protocol was reviewed and approved by the Institutional Review Boards at each participating site, and written informed consent and assent were obtained respectively from mothers and children. One hundred and seventy four mothers recruited by STAR*D met eligibility criteria to participate in STAR*D Child [23] . One hundred and fifty one motherchild pairs (87%) consented to participate and enrolled in the study; of these, One hundred and fourteen (75%) remained in the study at 3 months.
j Classification of mother-child pairs Mother-child pairs were dichotomized based on whether or not there was a full-time resident male in the household. This classification was adopted as we believed it would serve as a more functionally relevant proxy of the father's impact on the mothers and children than legal marital status. Sixty one of One hundred and fourteen (54%) mother-child pairs lived with a full-time resident male in the household (all of whom happened to be the biological father of at least one child in the household, and forty were the biological father of the participating child). We designated these 61 mother-child pairs as two-parent households. Fifty (44%) mother-child pairs reported no resident male of any kind in the household, and were designated as single-mother households. Three mother-child pairs could not be cleanly categorized on the above criteria. In two cases, the mother had a current boyfriend (who was not the father of any of her children) whose status of residence in the household was unknown, and in one case, the participating child shared equal residence between the mother and the biological father and stepmother. These three mother-child pairs were excluded a priori (subsequent analyses however found the main results to be robust to their inclusion in either group). Among the mothers in two-parent households, 87% were currently legally married to the resident male. Among the single mothers, 36% had never been married, and 64% had been previously married (none were currently married). j Assessments
Mothers
Mothers received a comprehensive battery of demographic, psychosocial, and clinical assessments as part of the adult STAR*D study [17, 33] . The mother's initial diagnosis of MDD was established by clinical interview and confirmed using a symptom checklist based on DSM-IV [23] . The severity of depressive symptoms was estimated using the 17-item clinician-rated Hamilton Rating Scale for Depression (HRSD 17 ). Remission was defined as a HRSD 17 Score £7 [18] . Maternal social functioning was assessed using the Social Adjustment Scale-Self-report (SAS-SR) [43] , a reliable and widely used instrument that assesses six major areas of social functioning: work-role (which assesses employment, housework and student work), social and leisure activities, relationships with extended family, role as a partner in primary relationship, parental role, and role within the family unit. STAR*D Child assessed all domains except (due to time constraints) ''relationships with extended family.'' There are a total of 54 questions, each scored on a 5-point scale, with higher scores indicating poorer functioning. Scores for each role are calculated by averaging the scores for all relevant items.
Thirty seven mothers dropped out of the study within the first 3 months, and had no clinician HRSD 17 assessments beyond their baseline evaluation. Ten of these mothers (four single mothers, and six from two-parent households) dropped out within the first 14 days. For the 27 mothers who stayed in the study beyond the first 2 weeks, intermediate remission and response outcomes were generated by converting the mothers' self-reports of depressive symptoms (assessed bi-weekly on the 16-item Quick Inventory for Depressive Symptomatology self-report [QIDS-SR 16 ]; [33] at the last available assessment into HRSD 17 scores using an item response theory analysis of the relation between the HRSD 17 and the QIDS-SR 16 scales, a method previously used by STAR*D [32, 39] .
Children
Children's psychiatric disorders at baseline and at the 3-month evaluation were obtained by separate direct interviews of mothers and of children using the Schedule for Affective Disorders and Schizophrenia for School-Age Children-Present and Lifetime Version (K-SADS-PL) [23] , a widely used valid and reliable diagnostic assessment which generates DSM-IV diagnoses. Clinicians assessing child outcomes were independent of, and masked to, the clinicians' assessments of maternal depression. The child's global functioning was assessed using the clinician-rated Child Global Assessment Scale (C-GAS) [36] , as previously described [31] .
Fathers
Demographic information on fathers was obtained from the mother at the baseline interview. Paternal lifetime psychiatric history was ascertained using the Family History Screen, with the mother as the respondent. This questionnaire assesses 15 psychiatric disorders and suicidal behavior in self and first-degree relatives, and has been demonstrated to have good validity, reliability, and agreement with best-estimate diagnoses [45] . Information was only available for the biological fathers of the child participating in STAR*D-Child, and results should therefore be interpreted accordingly.
j Statistical analyses
Differences in maternal and child variables by the father's status in the household were initially examined using Chi-Square tests for categorical variables (or Fisher's Exact test, if one or more cell had an expected cell count of less than 5), and t-tests for continuous variables. The relation between fathers' presence and maternal remission was tested in multivariate logistic regression models, with maternal remission as the categorical outcome variable, father's presence/absence in the house as the categorical independent variable, and other covariates of interest included as specified. The effects of the fathers on the association between maternal remission and child outcomes were analyzed using a repeated measures analysis with binary response data, using Generalized Estimating Equation (GEE) methods [1, 44] . Changes in rates of child diagnoses from baseline to 3 months as a function of mother's remission status were first analyzed separately for children with and without fathers. The outcome measures in each model were the rates of diagnoses at each of the two time points (baseline, 3 months), and the independent variables were time, mother's remission, and a time x mother's remission interaction term. Analyses were adjusted for age and gender of child, severity of maternal baseline depressive symptoms, and annual household income. The time x mother's remission term formally tested whether changes in rates of childhood diagnoses over 3 months differed significantly between remitted and unremitted mothers for each group. In the final analysis comprising all mother-child pairs, a 3-way interaction term, time x mother's remission x father status was included to formally test the effect of moderation.
Results
Of the 151 mother-child pairs who entered STAR*D Child, 114 (75%) completed the follow-up assessment at 3 months. Single mothers were more likely to dropout of the study as compared to mothers from two-parent households (31% vs. 16%, P = 0.04). Mother-male child pairs were also more likely to dropout of the study as compared to mother-female child pairs (33% vs. 15%, P = 0.02). There were no significant differences in severity or chronicity of maternal depression, comorbid symptoms, or adherence to treatment, between participants and dropouts. This report focuses on the 111 mother-child pairs who remained in the study at 3 months and were classifiable as living in either a two-parent (n = 61) or a single-mother (n = 50) household (see Methods).
j Mother-child assessments at baseline Maternal and child baseline demographic and clinical characteristics are shown in Table 1 . Single mothers, as compared to those in dual-parent households, were of lower socioeconomic status (they were more likely to have annual household incomes below $15,000, less likely to hold a college degree, and more likely to be on welfare), and were more severely depressed. Mothers did not differ on measures of depression chronicity (i.e., number of MDEs, length of current episode, age at first onset, or years at risk). Single mothers were also more likely to have obsessivecompulsive disorder, panic disorder, and greater impairment in work and social/leisure functioning. Treatment parameters (psychiatric versus primary care setting, medication dose, and adherence to medication) did not vary between groups. Children of single mothers tended to have lower global functioning than those of two-parent households (Table 1).
j Maternal remission and response to treatment 2.97, P = 0.013). The overall profile for these two groups of mothers is illustrated in Fig. 1 . For example, mothers in two-parent households were more than twice as likely to show a 75% or greater reduction in baseline symptom severity than single mothers (31% vs. 15%); conversely, single mothers were more than Higher scores are indicative of greater social impairment f Treatment setting included self-referred psychiatric or primary outpatient care g Based on the schedule for affective disorders, present and lifetime version, for school age children. Two children had a comorbid depressive and disruptive behavior disorder, 4 had both a depressive and anxiety disorder, and 8 had both an anxiety and a disruptive behavior (there were no significant differences in the number of comorbid conditions between children in single-and two-parent households) h Based on the Child Global Assessment Scale; higher scores indicate superior functioning i P values are based on chi square tests for categorical variables (Fisher's Exact test was used when 50% of the cells had expected cell counts less than 5) and t-tests for continuous variables twice as likely to experience a worsening of symptoms (13% vs. 5%). A successful response (defined a priori as ‡50% reduction in baseline symptoms) was 52% for mothers living in dual-parent households and 28% for single mothers (OR = 2.90, P = 0.009). When imputed data on partial outcomes for mothers who dropped out of the study were included in the analysis (see Methods), findings were unchanged. Mothers in two parent households remained more than twice as likely both to remit (AOR = 2.99, P = 0.005) and to respond (AOR = 2.42, P = 0.01) to treatment than single-mothers.
The association between fathers' presence in the household and maternal remission remained significant after adjusting for the mother's age, severity of depression at baseline, co-morbid anxiety, physical health and health related quality of life, number of children, total number of persons living in the household, receipt of primary versus psychiatric care, and adherence to treatment protocol (data available upon request). Importantly, the above association also remained significant after adjusting for multiple socioeconomic indicators including annual household income, maternal education, employment, and receipt of public assistance. Even after inclusion of all of the above socioeconomic indicators in a single model, the father's presence in the household was the strongest single predictor of maternal remission, with mothers in two-parent households three times as likely to remit as single mothers (AOR = 3.23 [95% CI: 1.23, 8 .51], P = 0.017)].
Since the association between the father's presence and maternal remission was not accounted for by income or other socioeconomic indicators, we examined whether differences in mothers' social functioning could explain why the single mothers were less likely to remit. There were no significant changes in the mother's social functioning (assessed by the SAS-SR) over the course of the 3 months. However, the mother's baseline functioning in the social-leisure domain was significantly associated both with whether or not there was a father present in the household (mean SAS-SR score difference, 0.45; P < 0.001), and with whether or not the mother remitted from depression (0.55, P < 0.001). Furthermore, the association between the father's presence in the household and the mother's remission (OR = 2.97 (Table 2 ). These findings were unchanged after further adjustments for annual household income, and were not observed for any other domains of the mother's social functioning (data available upon request).
Finally, we tested whether demographic or clinical differences between the fathers who lived in the household versus those who did not were related to maternal outcomes. Paternal demographic and clinical characteristics are shown in Table 3 , as reported by the mother for the biological father of the child participating in the study. The fathers who did not The response level indicates the percent decrease of baseline symptoms on the HAMD 17 scale from the baseline to the 3-month evaluation. The ''<0'' category represents mothers whose symptoms increased over the 3 months. A successful response was defined a priori by STAR*D as a 50% or greater reduction in symptoms. Based on these criteria, 52% of mothers living in dual-parent households, but only 28% of single mothers, successfully responded to treatment (P = 0.009). The rates for full remission of symptoms were 43% and 20% respectively (P = 0.013). Change in maternal depression severity in relation to father's presence Ns vary due to missing data OR = Odds Ratio (unadjusted). AOR = Adjusted Odds Ratio *** P < 0.001; ** P < 0.005; * P < 0.05; + P < 0.10 a An odds ratio greater than 1 for the father coefficient would be interpreted as the odds of the mother's remission being greater among mothers with a father in the household than among single mothers b An odds ratio less than 1 for the social functioning coefficient would indicate that mothers were more likely to remit at 3 months if they had a lower social functioning score (i.e., greater functioning) at entrance to the study live in the household were more likely to be nonwhite, less likely to hold a college degree, and had significantly higher rates of substance use and incarceration, as compared to fathers living with the mother-child pair. However, the association between the father's presence in the household and maternal remission remained significant after adjusting for these differences (data available upon request).
j Relation among fathers, maternal remission and child outcomes
We explored whether the association between the mothers' remissions and the children's outcomes varied based on the presence/absence of a father in the household. As shown in Table 4 , when examined separately in single-parent and two-parent households, the mother's remission only resulted in a significant reduction in the children's psychiatric diagnoses in two-parent households. Specifically, there was a 15.4% decrease in diagnosis rates among children if the mother remitted, and a 5.7% increase if the mother did not remit. In single parent households, there was no change in the children's diagnoses if the mother remitted, and a 2.6% increase if the mother did not remit. However, an interaction term to formally test whether the odds ratios for mothers in single-parent and twoparent households were different was not significant after adjusting for the child's age, gender and household income (P = 0.10).
Discussion
We showed that single depressed mothers, as compared to those from two-parent households, have poorer treatment outcomes. Specifically, single mothers were twice as likely to drop out of treatment, and were more than three times less likely to remit within the first 3 months even if they remained in treatment, suggesting that they are resistant not only to the treatment but also somehow to being in treatment. Importantly, although the single mothers had significantly lower income and education levels (consistent with the body of literature showing an association between poverty and depression [8] ), their lower rates of remission held after adjusting for multiple socio-economic confounders. Thus, single mothers did not fare worse simply because they were poorer. In fact, subsequent examination revealed that single mothers had significantly impaired socialleisure functioning and that this impairment partially explained why they were less likely to remit. A number of possible mechanisms might account for this. For example, the presence of a male companion might have provided social support that enabled the mothers to function better and to respond better when undergoing treatment for depression. Conversely, low social functioning could have played a role in single depressed women not having a partner, and consequently not having the social support needed to buffer stressors that may have precipitated depressive episodes, and to stay in treatment. Or instead of either unidirectional pathway, some underlying vulnerability trait(s) in the mothers could have commonly predisposed them to all of the observed outcomes. One such example that resonates with our observations is the mother's interpersonal attachment style. Attachment theory posits that types of interpersonal attachment, which range from secure to insecure, form early in childhood experiences, are internalized, and become relatively stable by early adulthood across different interactions [2, 3, 5] . Secure attachment styles are associated with comfortable dependence on others in relationships. Insecure styles, in contrast, are characterized by diminished self-esteem, discomfort with trusting or relying on (27) 27 (67) v 2 = 13.4, P = 0.0002 Ever been arrested or jailed 7 (17) 24 (58) v 2 = 15.0, P = 0.0001 a Reported by the child's mother, only for biological fathers of the participating child b Non-Hispanic (classification same as that shown in Table 1 for mothers) c Lifetime symptoms, reported by the mother using the family history screen d Includes drug or alcohol e Based on Fisher's Exact test others (relevantly, especially during times of distress or illness), and fear of intimacy [2, 3] . Insecure attachment styles may be related to mothers having lower social functioning (the SAS-SR domain assesses similar constructs such as the extent of engagement interest and neglect within social interactions), with being unable-or unwilling-to finding a partner, with greater affective psychopathology [4] , and with poorer parent-child interactions and parenting, and may explain why in our study children of single mothers who remitted tended to have worse outcomes than the children of remitting mothers in two-parent households. Finally, there is also intriguing evidence in both primary and psychiatric medicine that patients with insecure attachment exhibit lower treatment adherence and poorer treatment outcome, and that this may be mediated by poorer interactions with their health care providers [11, 12] . Although the STAR*D trial may not be representative of regular patientprovider interactions, such factors could still plausibly account for the higher drop out rates among single mothers in our study. For instance, the single mothers may have been less communicative with or trusting of the STAR*D clinicians to provide care-a hallmark of dismissive attachment style [21] -and thereby less invested in adhering to the treatment protocol or remaining enrolled in the study.
Our observation that the impact of the fathers is partially explained by the mothers' social functioning is also important from an interventional perspective, as social functioning is a more therapeutically malleable target than marital or partnership status. Enrolling low-functioning and single depressed mothers in individual or group psychotherapies that target problems in social functioning by providing case management to deal with practical issues that occur in single-parent households may increase the chances of a positive outcome. This hypothesis is consonant with the studies of Miranda et al. [28] and Lipman and Boyle [26] who found that single or young minority women, when offered guideline-consistent care including case management and support, had better outcomes than with standard treatment (although Miranda's study did not separate out single parents, 44% were unmarried). Furthermore, although STAR*D was not designed to study single motherhood per se, the overall demographics and lifetime clinical profiles of the single mothers in our study are congruent with those found in previous epidemiologic studies of single-parent households [42] . Because the design did not target single mothers in particular, however, the recruited sample encompassed women with a wide range of SES (e.g., of the full sample of 151 mothers at baseline, 26% were below the poverty line, and 19% had incomes above $60,000), race, geographical distribution, and treatment setting. This variation may help explain why previous interventions with low-income minority mothers (e.g., Miranda et al. [28] ) have reported difficulty in engaging patients in treatment. By being restricted to lower-income, minority, or single mothers, these studies may have in essence been capturing primarily a group at highest risk for non-remission.
One final note about the mothers' treatment: although the STAR*D treatment design included nonpharmacological options, all mothers represented in this report were on pharmacotherapy only (most were still on citalopram, the initial treatment in the STAR*D protocol) [33] . Yet, their response to treatment was modulated by non-pharmacological variables such as social functioning. This finding is consistent with the growing body of evidence showing that psychopathological vulnerability is conferred by an interaction of multiple genetic and environmental factors [10] , and suggests that remission and recovery may be similarly dependent on such interactions.
The relation of fathers to child outcomes was more complex. Even though the association between maternal depression remission and improvement in children's diagnoses was only found in two-parent families, this should be interpreted cautiously because a formal test of the interaction did not find the differences in odds ratios to reach statistical significance. If children in two-parent households indeed have better outcomes following their mother's remission, this then suggests that having a father present may have a beneficial impact on child outcomes. This impact may be indirect, via the father facilitating the mother's improvement, which in turn may have affected the children, or direct, that is fathers interacting with children in a manner that may have buffered the impact of the mother's depression on her children. Importantly, the fathers who did not live in the household also had higher lifetime rates of substance use and incarceration. Their children, who themselves tended to have higher levels of externalizing disorders, may not only have lacked the positive environment conferred by a stable paternal presence, but also may have been further exposed to the negative impact of their father's externalizing psychopathology. It also is possible that these children's externalizing tendencies were the result of genes shared by them and their fathers or by the increased genetic loading from having two parents with psychopathology. The literature dealing with fathers in general, and paternal depression in particular, is limited compared to that of mothers partly because depression is more prevalent in women, mothers are more likely to come for treatment, and following separation or divorce, most children live with their mothers [30] . Despite these limitations, there is an emerging literature on the relation of paternal psychopathology to childhood disorders and development (see reviews by Connell and Goodman [13] , and Kane and Garber [22] ). Some studies have found that children who have two depressed parents are more vulnerable than children with a depressed mother only [6, 14] . In STAR*DChild, fathers were not assessed directly. Information on their psychiatric history, which was obtained through the mothers, was thus limited and vulnerable to maternal reporting bias. We can not comprehensively address the role of paternal psychopathology in relation to maternal and child outcomes, and further studies with direct interviews of fathers (both biological and non-biological, resident and non-resident) alongside mothers and children are warranted.
Several additional limitations should be acknowledged. First, STAR*D Child examined only treatmentseeking depressed mothers and their children. It is unclear whether the findings would generalize to less severely depressed or to non-treatment seeking mothers, or to depressed fathers. Second, even though the father's presence in the household was associated with maternal remission, we cannot rule out that if we had studied an alternative cohabiting adult-for e.g., a grandparent or friend-that we would not have found similar results. This is an intriguing hypothesis, and if future studies can replicate these effects with other non-paternal adults, this would have important social implications for intervention programs with single mothers. In either case, the current findings underscore the well-known difficulties for depressed mothers of raising children alone. Third, only a small number of possible explanatory factors were considered, as STAR*D was an effectiveness study, and nonessential measures were kept to a minimum. As detailed earlier, it is possible that other unmeasured characteristics of the mothers contributed to their likelihood of having a significant male relationship, their chances of remission from depression, as well as the level of their children's psychopathology. A related limitation is that the findings of the present study are correlational. Given that it is not possible to randomly assign families to the presence or absence of a male in the house, such other variables cannot be ruled out, and thus, causal conclusions are not warranted at this time. Finally, our characterization of mother-child pairs does not account for past living circumstances, or for possible variation in involvement in the child's life of fathers who were not part of the household.
j Conclusions
Despite these limitations, this study holds significant clinical and public health implications. We have previously shown that when mothers achieve remission of their depression with medication, there is a concomitant positive change in their children as well. The present study showed that single depressed mothers did not fare as well as did those who had a residential male partner, and remission of their depression did not appear to be linked with significant change in their children. We have therefore identified a high-risk group of single-parent, socially impaired, depressed mothers, where the outcomes for the mothers and their children are less favorable, and who may require more targeted therapeutic strategies.
